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£ *1&<>H*1 #l^ y o V ^l %±sL, ^^-^1(10)^ 

^l-g-^l^HH 11)^1 i^O-S ^7>^-(f)^ CCD ^*Pf(13)5L xl^-o] 

nj^ll- ^(Sll)^, CCD i*HKl3)olH ^1^-o1d1^ 7 > ^£)<H # 

^l<>l7l(14b)^ *}£-°H*l7}- ojol^tilsKUc)^ ^sq&^l* ^*]*Kr 
#7fl(Sl2)2h ^1^-o1d1^7> o]nl^^3i1(i4c)<Hl ^J^-S. 3^5) 

^ ^H7l(14b)^ ol p)^til 3] (Uc) «11 *l-g-<>H*Hl*] #^^^(20)^1 # 

^l-^(B)* 711^^1 u)^l^-^( B l)o.S. £1^^(30)^ £ 

^1-^(B)^.S. «1^£- "flS.eKl4d)°fl ^l^H^ll- #^*Kr 

^7^l(si3)5. -S-y^- -B-^d ^°1^ #3<>1 f^<3^ 

Tfl #31-^ ^-^H 4°li4^^7il «lt^^ oil a. s| oil *1*<>1 "1*11- 

#l^-f-jO^^ j^c} *1£-°H*1# #1^ ^ $15141=- f-°ll $1^. 
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^]^- 0 l D l^l ^l^- 1 ?}' 1 ^ {Fingerprint Image Acquisition Method} 
£ 2^b JE H ^^-oln]^l ^4=-;£*H*| ^l^o] n^o] 

51 4fe ^<H1 ^tr 1-^- ^5=, 

51 5tt 51 4<Hl 5LAl=} ^^11" el-g^ *l-g-°H*l^ 3^ 
^ M-e}\H *#51, 

51 6^ 51 4°fl 51^ *l-g-<>H*l ^^-^-^lofl^ igj-^sl *l-g-oj D j;^ 

£ 7a £ 7cRr 51 5°fl 51*13 ^-°ojn]^o] 34=-^^ o] ^ 34=- 

10: *1£-°H*1 3^*1 11 : ^l^-^l^Hr- 
12: 13: CCDd^r-r- 

14: a) «. 14a: A / D 
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14b: ^}°]7) 14c: oH*^ 3 *! 
14d: 4^-2- 0fla.E] 

<14> -a ^)°-ol p]*] ^iHH S-^l ^^olnl^l #1 

^l-g-^V^ 4^4 ^7>^) ^£ 4-g-C|444 -g-Ajcq ^>^o) 

o§<*.§. 4«.^o^ ^s.^- ^ ol^r 4£-°H4 f)^o,) ^ ^0^. 
<15> 7 flo]^- ^44 ^-AjnJ-o] ii^4 f^l ^"§-*HH4 o]^7>, il^ 

4 -S-^4^r ^ ^44 #<y^l, Al-§-7>=# ol^-*V #7^, ^oflA-^ 

4 ^"tl^Kr 14, ID 7>J=, f-4 li^^* 4-§-^-ji $14. 14, 

id n= , *)m#3L ^4 Aj.-g.sH- ^Mi7> -§-4444 ^4 

71 4£ ^134 $14. 
<16> ioV^-^oj ^14 « 0 V^^7l 4*fl x] 7} 7 fl 

^44 Ji^-^Ji $14. ^l^-a^H^l^r £44, fe, 1# ^ -§-^ f- 
4 4°o^ ^34 ^-4« 4-§-4:n. 4* M ^-4^ 4^1 7H^ -fr1-¥- 

4tb <t]43 ^-i- 4-§-^4. 41*113 ^HS-& 0 l-§-44 7flo]A]^^. sj-oj^-o.^^ 
-^14 4tt 4^1 <^1^ <r $1t1] €4. *1*113 ^-i- °l-§-44 7fl<y 

4l^-§: 4°J4^ u o^°-S. £71-44 ^ ^ 4 ^ 4-g-4fe u o^°l $14. 
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"1*13 ^ #31« «r3 2°1, *1€-°H*1 #1-^*1(1) 

^ ^l^-^l^Pr^), 3l^(lens)(3) ^ CCDCcharge coupled device)^>^-(4) 
(fHI *l£-(fp)3 #-4 -g-Ajo} ^^.olnl^i- fAi is ^^-Al^ #^*V 

<18> ^1^-^141^(2)^ *l^-(fpH 3#=)<£ *l-g-(fp)3 ^-8: %^3LsL £ 

^-Al^ iHSSRr ^&^l4l7>^-(2)ollA] ^A^l 

7} Sin ^7>^(f)^ ^^-^141^(1)^ ^ofl #31 #EJN>H oj- 

^^ 7}*}7\) ^7>^-(f)ol ^1^4l7>^l^-(l)Sl ^^31}- ^#51^ ^1§"^> 

#*l^(l)^r ^7>^(f)o11 ^£ ^^(fp)5l ^-Al^ t^Hl 

<19> ^^l^Hr^H*! #^]JL^ €^(3)# -f-*fl CCDi7>-^-(4)S ^ 

t«4. 3l^(3)^r ^l&^l^H^HH CCD4i7>-^(4)2l fi^ 

^cHl S^o] £^£.-3. s^^-cl-. CCD4i7>^-(4)^ I-SlS t^ilb CCD 

4i*Hr(4Hl 3*fl ^7lAl^S. *l£-°H*l5. CCDiiAHf (4)°ll 

^ #1^-51^ ^s}^ *l^-olnl*l^ alcl^. nflsel (video memory; £^1 &-g-)<Hl 
wlcjo, nils.el<H] ^^-£1^ ^1^-olnl^l^ zLeflol 5fl^( g ray level )£r 256# 
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TflS. ^-g-sfji zl ^ o«\]M 5^1^ -Leflo] efl^^- #-g-°H 256 eflt<H) 

<20> ufljzeHl *lS-oinl*lfl. x^Ai CCD^HKWH *l-g-o)nl*l 

Hl^iL ^S-^ofl *1 €-01*1*1* £ 3 ofl SAl^JL Sat)-. <^7H, SH+Sl *1 

*1£-°1*1*1* <g 7 l 33) CCDi^UHH f^s)^ *l-g-°l*l*l* 192 

<21> ^Hflfif 7±o] CCD *l-g-°H*l-& £7}BH1 ^Aj^ 

[^-tgol O] ^ J77> 7)#^ 
<22> ^. JH.*} o. ^l^-ol^^ ^4==-#*l* ^-g-^>c^ ^7]-^ofl 

^ -id^ *1&°M*1» 34=-^ ^ sa^r *1£-°1*1*1 ^s-^ o. ^^^J-^i 01 
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<23> ^-71 *1 £-olnl*l #]^-^ol 

^HfSj £^-°-3 ^7>^ ^#^1^ CCD *l"g-0] u]*}^ ^A]7lfe 

4, CCD ^H^H *\&oWx\7\ ^S]<H ^1^71^ *l§-olnl*l7> ol 

n^^Hl oj^&^l* SK}*Rr #314, *1€-°M*|7> o] n} ^ 3] of| oj^s) 

1-3 laeli *j#«H #^*Hr #7fljiL ^ 

<24> £ 3^ °l-8-«M -S^*^ cf#4 £tK 

< 25 > £ 4^ ^<H1 Sl*> *l^ol v)*} ^.s. ^^oIji, £ 5^ s. 

4 ofl £ a1^ xl-g-ol d]*1 °l-g-^ xl^-olnl^oi 3 = ^^ t+E}-a * 

#5.^1^, £ 6£r £ 4<H1 ^1^-olnl^l 3^-#*H*1 ^l§-o]r«l^S| 

^efll- M-^nS 

<26> £ Al^ W>5>1. go], ^ofl Ol^> X|Jg-Olnl^ ^^.Wj-^O. *l«.olDl*l 4)^. 

^1(10)51 ^^^i^^«.(n)oi £7>sKf)-i- ^#Al^ CCD 

(13)3. *)^°] tHW^lfe ^(Sll)^, CCD 4:^(13)ofl^ ^1£-o1p1*17> 

tf-«3<H #33^ ^H7l(14b)fe ^l£-olnl*l7> olul*1^3J)(l4c)^l SJ33&*r*l 
1- ^-°J<5i"b ^(S12)^-, ^l§-o|n}^ 7 > oM*]^ 3) (14c HI °J^S|^ 3 
O-S. ^l<H7l(14b)^ olnlxltH2l(i4c)^ 7i#€ *l-g-°l*l*l°1M ^Aioj 

^(20)^1 ^l-^(B)* 4^ 7fl^£l nl /^l^-^ (81)0.5. oj-g-ei ^1^^ 
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^(30)^ ^l-^(B)o.i g-^-SH °D2.Bl(14d)«Hl *1£-°M*1 

« 3^-*Rr ^1(S13)5 ^^-a- ^ilsL 

<27> M}-^ ^ ^ ^o. ^ A 4 T$f> } T£ r].^ 

<28> ig^oj xl^-olp}^ ^ y o V ^* ^tr *l£-°H*l #1^^1(10) 

^1^-^141^(11), 31^(12) ^ CCD^>^-(13) ^ 3^^^(14)5 ^€ 

^ *]-g-(f P )^ -g-*i°] 0]P1^§ ^-AISS. W^IH #3*Rr 

<29> ^l^-o. ^AlJr^L £^. A ] f]^ ^1 ^-^l^^(H)^ ^^-(fp)ol £ 

7}^(fH a^^ll ^#5]^ ^l^-(fp)^ ^"Al^S ^(12)5. <y 

^ ^Jltt ^1^(13)# ^#*r<*l CCD^7^(l3)s] ^Hl ^r€^r. CCD4i 

7>^-(13)^ Si*}*! %Hs.±r CCDi7]-^-( 13)^1 ^_7}^s.S. 

<H #^€^-(Sll). CCD^HrHlSHH *l-g-°H*13 *m 

X\ x)&o]xi)7]c>] ^eflol efl»i(gray level )£ 256#7fl5. ^^-sj-ji =l # o<*IM 5 
7>^1^ ^eflo] Efl^^. ^--g-oi^ 256 nefl^l 31>§°1H 60% °]^°] slir zl^H 

<30> CCD^FrHlSHH m^sH ^^-ojD)^^ 5}-^^-^(14)5. ^ 

SHJ-^-f (14)^ A/D (ana log to digital converter )( 14a) , 

*lH7l(14b), °H*]tH5Kl4c) ^ a l^-2- ^^-^(Wd)^. ^P-^^Cr. sH^&|-¥- 
(14)^ A/D #«-¥-(14a)^r CCD^7pf( 13HH ^^5\o] ^oM*]!- 
tl*]*§A!JLS. o)ul^^^(i4 c )on ^^Al^lc}(Sl2). 
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<3i> olDl^^^CUc)^ ^#3^ ^311- ^H7l(14b)<^l 

a^ ^-aI^ji, 7flc^7l(14b)ollAi °l*]*lwWl4c)o]l x]&o]*)x]7} SJ^sM *\^& 
^AS l^*}^ olDl^^^(i 4c )oil 7>i^ ^)^o]ul^1l- v)€\SL °fl.E.eKl4dH) 
aI^W. o]u)?(\^\^(u c )d\]A] tii^^. oflaeKucDS. A^Aj ^ 

7l(14b)^ *1£-<>H*]1- 4^7fl£] ^1-^(B)^-S ^<5}<*j T^f-jzf of-g^ 

^^^^(20)^)- ^^-^^(30)^.^ ii^M °ll2-^(14d) 

<32> ajt^ nllSel(14d)^ ^l^o] n]*^ cf^ 7 fl^ ^fgj(B)o.S -g-^H ^ 

^-A] £ 6*1H<4 ^-o] s>ufo1 8>6A£ -^iM^ 487fl^ ^1-^ 

(B)^S z\#&t±. ^cf ^^fV <^7l iH*)] CCD4i^(4) 

#3 3^ ^1 °-o]ulx]# 192>492S. ^lS.^(14d)<Hl a-]^- 

^ 4^7fl^ ^1-^(B)^.S. ^l^H al^^- *fl£.&|(14d) 

ofl a^J-a] ^)cH7l(14b)^ *]^°H*1^ ^Ajcg^ (20 )^ ^Ir^CB)-!: ^ 7fl^ 
^ *H11-sj(Bl)Jl5. ^-^^ °V§:Bl 5»l^crf(30)^ ^^^(B)^ 
wl^^. ^JEsUUdH] ^i^>^ *1£-°H*1# #)^-^(Sl3). 

<33> ^°-OlT3l^0flAi ^AjCg^ ( 20)^ *j£-(f p )-g- ^#*V7l ^Sfl ^ 7 >^-(f)^ A] 

Ai^ £ 6<H1A^ ^-O] ^ 7 || olAj-o) ^O.^. *11 1^^(21) 

% ^l2^<^^(22)o.^ ^^xt^. ^^^^(20)-ir 1^^(21) 
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*1 3<Hs. 7 fl ol#sj p1>H11-^(B1)^.S. tilcli *ll_E.e|(14dH] 

<34> ^>9<8^(20)-§- *14-°- DflJE.5)(14dH ^lr^(B)* 

cfA] 0141-^(51)0.5- ^-1-*!: f £ 7a D ^ 7b^l^^ ^-o] ti ]tq^. ^£^1 
(14dHl -§-^4 -g-^ A>o] 7 V ^ ^^(20)^ olnl^l- ^.cf 

-id^Ml fl^H ^ ^4. ^^(20)^ -g-^-4 -g-^H A}o]o) ^o. 

* o}^ -^^^(20)^ ^o} £]3-<8^(30)£- £ 7c^^s+ ^°1 ^efl 

^^(dynamic)*}^ *l£-oM ^§ ^s.^- ^ £>7fl £H £ 7d°fl^4 £o] ^ 
% <a-8r ^ SMI sjcf. 

<35> o]^ ^-o) i 7 ^1 ^^=1 *l^g- #1^1 # 

<^ f^^* 14 *M1*M1 #^1-3* ^-^H *14^- Dflae) 

<36> ol^-oll^ 44 £°1 .g. ^-cg^. ^7^°!] ^o>€ 4-g-°M*14 3^ 

*1 *l"g-4 -§-#4 -§"id 4°14 §-°r -§"^14 -g-A} A>ol7}- 
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i 

1] 

^ CCD i*PML *1€-<>H*]» ^^lfe cf^l; 

#7l CCD X]&°)V)X}7} *!H7]^r ^-g^p]*! 

^71 ^1^71^ olDl^^^ofl f-y<^<2] ^-i-^^- ^ 

2] 
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3] 

3<H£ tb ?1H^ cgcaoj* ^=J-g- ^lo S ^ ^^-olulxl ^4=-#«j. 
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[51 7a] 
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